Measurement of the Strong Coupling Constant from Inclusive Jet Production at the Tevatron $\bar pp$ Collider by Affolder, T











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































measured using cteq4m parton distributions.
The shaded area shows the experimental systematic uncer-
tainties. The curved line represents the NLO QCD prediction








) = 0:1178, the av-
erage value obtained in the region 40 < E
T









) is shown in the inset along
with the weighted average as the horizontal line.
The discrepancy with the NLO QCD predictions in this
region, though not well understood, may be accommo-
dated by the exibility allowed by the world data in de-
termining the high-x gluon component in the parton dis-
tributions [22].























































is the number of active avors, which is equal
to ve (six) for 
R
smaller (larger) than the top quark




) for all 33 measurements are
shown in the inset of Fig. 1. Averaging over the range





) = 0:1178 0:0001(stat):
Inclusion of the data with E
T
>250 GeV results in an
increase of the average value by 0.0001.
The running of 
s





is independent of the energy scale E
T
at which the jet
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FIG. 2: Experimental systematic uncertainties for 
s
mea-
surement (the lines are 1 standard deviation contours), with












tained from the data in the jet E
T
range 40-250 GeV are













= 92:8 GeV. The t yields P
0
= 0:1176 0:0003 and
P
1
= 0:0003 0:0003 with 
2





) is independent of E
T
within one standard devia-
tion. This non-trivial result demonstrates the correctness









) are derived from those on the inclusive jet
cross section. For each source of systematic uncertainty
described below, except normalization, the inclusive jet
cross section was re-evaluated by varying the correspond-
ing parameter in the detector response by 1 . For the
normalization uncertainty it was changed by a scale fac-





by repeating the procedure described above using the
spectra given in Table VI of Ref. [13]. The results are




) for each spec-
trum from the central value are given in Table I.
The dominant experimental systematic uncertainty in
the inclusive jet cross section measurement is due to the
calorimeter response to jets. The detector response and
jet energy corrections are derived from a combination
of test-beam data and Monte-Carlo simulations. The
calorimeter response to charged pions was evaluated sep-
arately for high and low transverse momentum (P
T
) pi-
ons from test beam data and isolated charged tracks from

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Z ) as function of E
T
 for  µ
=E
T


















Z ) as function of E
T
 for CTEQ4M
Uncertainties due to the PDF choice
(b)
Transverse Energy (GeV)
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































) measurement is 2-3%.
To explore the exibility in the gluon distribution
at high E
T
, a special PDF set, cteq4hj, was gener-
ated by including CDF jet data in the global t with
higher statistical weight assigned to high E
T
points and
a new parameterization of the gluon distribution [22].
This PDF yields good agreement between Tevatron data





) = 0:1185 0:0001, averaged over the entire E
T
range.
In conclusion, we have tested the evolution of the
strong coupling constant 
s
using the inclusive jet cross
section data from pp collisions at
p
s = 1800 GeV. Our
results demonstrate that for E
T





the running of 
s
is in good agree-



















) = 0:1181 0:0020 [27]. The theoretical uncer-
tainties associated with the choice of parton distribution




) are comparable to the experimental system-
atic uncertainty.
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